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Study on the analgesic effect and mechanism of intrathecal
administration sinomenine on neuropathic pain rats
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Abstract

Objective: On this study, we use the spinal nerve ligation model to simulate the
neuropathic pain to observe the change of mechanical withdraw threshold and thermal
withdraw legacy and compare the analgesic effect by intrathecal administration of
sinomenine. We also explore the analgesic mechanism of sinomenine by molecular
biochemical methods.

Methods: A 8cm PE-10 catheter was placed in the lumbosacral dilatation of rats
by intrathecal catheterization in the posterior occiput of the rat. The rats were treated
with spinal nerve ligation in 5 days after intraehecal administration.The general
behavioral changes and body weight were observed after SNL. At the 7th day after
SNL, various does of sinomenine were injected intrathecally to observe the changes
of acute pain behavior in rats within 6 hours. At 8 days to 15 days after SNL, rats
were injected intrathecally with various does of sinomenine to observe the changes of
chronic pain behavior in rats. The rats were sacrificed and taken spinal dorsal horn out
on the 15th day after SNL to detect the expression of pain-related protein by
molecular biology methods.

Results: There was no significant difference in pain behavior between the two
groups before and after intrathecal administration (P>0.05). Rats appers paw
withdrawal, licking feet and other pain behavior changes after SNL, which does not
affect their independent activities.After acute intrathecal injection of various does of
sinomenine, the mechanical withdraw threshold (MWT ) and thermal withdraw legacy

(TWL) were significantly increased as dose-dependent, reaching a peak at 2h after
intrathecal administration. Continuous intrathecal administration of sinomenine can
continuously alleviate pain symptoms as dose-dependent, which did not find resistant
to sinomenine in rats.

The results of molecular biology experiments showed that the expressions of
glutamate receptor NR1, NR2A, glutamate transporter GLT-1, GLAST, synapsin,

synaptophysin, syntaxin and PSD-95 were increased after SNL operation in rats, As



well as the expression of Calpain, CDK5 and its activator protein p35/p25. After
treatment with different doses of sinomenine and morphine, the above-mentioned
various proteins have different degrees of reduction.

Conclusion: Our finding suggest that intrathecal adiministration of sinomenine
has a significant dose-dependent analgesic effect for SNL-induced neuropathic
pain.continuous intrathecal administration of sinomenine will not produce drug
resistance. Sinomenine may play a central analgesic effect by regulating the
expression of glutamate receptors and related synaptic proteins by regulating CDK5

kinase.

Key words: sinomenine; neuropathic pain; spinal dorsal horn; glutamic receptors;

CDK5
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P IS AR R R R

EXHRE EXLH H 344 R

WHO World Health Organization HF A

NP neuropathic pain P22 97 H 14
IASP International Associational for the Study of Pain PRI 9T 22 2
QST quantitative sensory testing 5E %o PR

TN trigeminal neuralgia = XA

DNP diabetic neuropathic pain B R A A 22
PHN postherpetic neuralgia R JE AR
CCl chronic constriction injury Al 2 8 M A Y
PSNL partial sciatic nerve ligation B A3 A P FLAR Y
SNL segmental nervous ligation TR A A A LA Y
SNI spared nerve injury TR PP S A Y
SNA sciatic nerve axotomy Al 2 1) W AR AR
STZ streptozotocin R R R

CFA complete freund’s adjuvant e I A7)

DRG dorsal root ganglia GLIGLESS]

SDH spinal dorsal horn BHEE A

IL-1/6 interleukin-1/6 H4f/ 3 1/6
TNF-o tumor necrosis factor-a ISR AL R
NF-«B nuclear factor-«B e R 1B

Glu glutamic acid BHAMR

NMDA N-methyl-D-aspartic acid N- F JE-D- R A &R
LTP long term potentiation SR

SP substance P P ¥t

IP; inositol triphosphate — IR LY

DG diacylglycerol R H I
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PG
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MWT

TWL

ANOVA
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PSD95
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spinal cord stimulation
motor cortex stimulation
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mechanical withdraw threshold
thermal withdraw legacy
one-way analysis of variance
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PEIE (pain) #iH5 TA2H23 (World Health Organization, WHO) & X g4k
M FFIR . BKAE . ARIRZ S0 “B I RAE A AR, AR B A
B — RPN 43 06 B () S WU R AR 36T, A IR AR BT, R
ERAR SR B 2 B ) AR A 5, & — AR B B A A PRI D RE . BRI BE 2%
TR, KRR R ZHm EA L EER, RS B BMaiEsh, E3 . O
HAME S SN AZHUE AL, 25 B R .

MRYE I IIEE . HBAL PR AR, Ao A R0 (nociceptive
pain) A FEMEZESE (pathological pain). 153 MEAR AL FIRS T, 153 MR
BE R AT F VIR S T 5 B, PR AR B o 5 B AT 7
FAEMEF (inflammatory pain). £k EEPE AR (neuropathic pain, NP) Fl13j
Rtk (functional pain), 7EIRAARIAREHZIHIRE~4, BHTEREERE
PRI AAEKIBEOH - BUER R4, WMEonIg . B e —
FREIR, AT LR — Rk,

1.1 HERIBY R

1.1.1 #A

FRZE T PR PR A2 i PR 0 LA — Mg AR 4R A ik . 1994 48 [ Byt
24> (International Associational for the Study of Pain, IASP) 3@ X oh: “H
FE 22 490 J5 R k491 35 BTN B P A P 15 A B 5 | AR R 7, BEAE AT FEIR N, 2008 EL
BT SN R AR I B 22 S8 AP B8 T T L4 51 R (R, e 2 L
PR Al ZUNBATEREIR (negative symptoms) FIBHESEIR (positive symptoms).
FFHEE IR P 2230 4 ANASEF IR ENAN 7 A WY 293 5 BRI IR, 0 458 00 AL Ak T Al ke
IR BEAIRRA, ER ARG ER I, B F2m I W AR o FRPEAEIR N PA B A 1%
Jii (spontaneous pain). JE it Chyperalgesia) FlJEst#aEL (allodynia) NiF
M, F R MEPORRIUN B R BEHUPE R AR IR . SO RS R
R o R LB (OUPR W PR A2 5 35 MRS S | RS 1Y e s 1S B AT A 1
PEI o Ji LR U AR ARG T VRIS B, A, 2 AR IR S R Gl TR T
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haf[3

L o

A DAS | 20 e P, i R 3 A i BRI (quantitative sensory testing,
QST) ik Xt 2 EEME SIREAT VI, 1 iaT7 1 S b,

% ) B B HR R o 22 0 T 5 ) 20 5 B AR ) R A, R L A 4
PRI 138 = X A2 (trigeminal neuralgia, TND, A8 FRI7 #2595 %98 (diabetic
neuropathic pain, DNP). 7 REE J5 W& (postherpetic neuralgia, PHND.
WA 220 L iy s IR i e 1 AR R i BB 5 3 B e R AN ) SRR 4
X PR B PO AR N 2R TRy 2 AL . <A L B S e A A
SIERE AR . o, BERIE 2 RIS R A SR ER i IREE &
oA R = S 28 2 o DL T BT o 0 T i i L R AR AR R
EANTYRERRRS, RN PERE 1 BEIRMRAG . 048, ARRES5B0N, ™ R A B,
AT R EURL, DA SR RS W, A R EOR )
AR, RN — R AR SRR R R AT IR A B, il AR
Hh R EE M R R L) 6%-8%, LU AR N JE 20 W, Serky g oy —
FIRSE N RREE A 2B SR B . THE (2011 4F) 296 1600 /5 Ui,
EEUA (2008 4F) L4075 31.70% A FIFEENZ I, 6.9% N FIAELEAM 220 L P %
i, FEW (2001 ) MARIEREELH 3 TEHN, HEAD 1.5%.
1.1. 2 HEREM AR EEZR YRR

N T B FAR I B BRI AE T 5%, AN 70 SEROTAR, DA OTIR
ST A S g B R ) SR SR, KBS 73 Ah i Foh 2 4 O AR R ko G 1A 2R B )

CRBREVNERD AR L R H BB R il 7 SO AT A0 . H AT SEge i
FH B SRR AT AL B AP 2 18 R 3 A7 (chronic constriction injury, CC. #84)
ALE R AL AR (partial sciatic nerve ligation, PSNL). #5705 #1445 FL A A

(segmental nervous ligation, SNL) . & B #4517 15 5 (spared nerve injury , SNID
S IXLLF YIRS B A I AR 20 BRI B PRI R i ORI R i
FOREAR, (HAAELE 3 FRE AL, B AN FRZ AR, CClL SNL A1 SNI 2 H 55
i i I = AR R s IR AL, Bk A, AT AR R A KR 45 (sciatic
cryoneurolysis model, SCN) Fl175 #i #2275 14 K 18 (chronic compression of dorsal
root, CC) 5fZY,

1974 4F, Wall % NSy 1 55— M SR BLME OB A, B AR B 2



Parand

H—E AT

ik

DI (sciatic nerve axotomy, SNA) i, Fge KRALF ML, ML)
Wrih T, RIEVINTE AL E B2 W T B 29 (neuroma), 51 &SR 8 5+ 5
DRI A R TR AR Y o 2R B o AR B ik BRI R, 2R AT AN AK 4]
JEIRIREAR, I&A B FA)IBR AL, AR AN BE 58 A0 PR b b 22 93 B PR 94
FEAR . H AT B I H AT i BT J5 SRR 258 sl AR ph 22 (R SIS, T 8
B e R, 5 o EE R TE e,

1988 4, Bennett F1if2 5514 A\ T 5wl SNA BRI B S, EE07 1AL
B MR (chronic constriction injury, CCD AEZY, 34K R — A48 #4122 T
4 SRR E I Z o AHERS Imm R E AL, BERIMAINER B v1E, R
J5 5-7 RITUA HH BRI SSE, I HE 1 R 99 e o ORI o B B8, R 5 10-14
FIBF G, PIHFEEHE 2 S o BRERLAUR 5 40 22 0 B A I PR R AE A AR AL
ab, HITGH BRI S, £ B RS f rh a8 iz N . HR RS LR
JEA TR, TFARBIEELIEZE, MEAERIEEK.

_ L4
Dorsal root ganglion
L5
Segmental nerve ligation (SNL) & L6

Partial sciatic nerve ligation (PSNL)

Sciatic nerve

X

@ Chronic constriction injury (CClI)

Spared nerve injury (SNI)

Common Sural
Peroneal Tibial nerve
nerve nerve

B 1.1 3 AT oG B S 2 A AU 1
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Parand

H—E AT

haf[3

1990 4E, Seltzer 28l 37 ¥ 7y AR B 24531 (partial sciatic nerve ligation,
PSNL) iy, HIZ22R%R4540 13 5L 12 ALB AT . 885 CCl ALAHEL,
RE AR SN A 205473 J5 (R Be KO RE PR, AR5 B4 495 0 1 Je th SIATL A A S5
BRI RIREL SR 2 FR R ST N, B RBRIG, EAREZAET, REERAT
AL/ N BRI I, R o B T IX— KPS R AN X3 i 2 4F
YETE AL B P TR [0 23 AT R BEAILIY BT LS o0 A 1 28 2 4L 2 18 R [X 3 11
WA, HEMGL4EEEE AR 2, ARErE EREMBU GG, A YERE
B NTIRZE, WA FBNR B 45 32 K.

1992 4E, Kim Fl ChungM™ e i@ 7 1w 2 i 35 45 FLB R (segmental nervous
ligation, SNL). WCEIRITERREE N 4354590 Ls M1 Lo B HILE, Bl (XS5 HLIF B 7
Ls B2, AJ5 12~20n A IR S8, ARG 1d o HIRR L, KL+
4: 5-10 i, KEATARIAEERE, EEREIN. HRE. HeBAR £
ET AL MG R/, AMEZER/N, JSATREHERR T S8 pt 2, 1fi HF
AMFDAEF AL H I B A B 0 AR (K 22 5, 3 R LU MR (B 5T
HSCIMRIER A, Bo RS, W KERAESRAEAMIE .

2000 4F, Decosterd 1 Woolf 25 A\ P05 37 {5 B #4545 (spared nerve injury
model, SN #5578 o iZ AL 25 H, K B — M A 5 #2143 SC P K I e 2 R R S A 22
30, REMHEMZ . RIS 1d PR H I 2 AU 3 e BORN A 3 1 i, 14
Kikmmls, F8:7~8 H. ZEARIER R, ERMELT.

B 1 22 TR R R SR e W I RRE 2 —, WHO Tilit 2030 442
EREH 3.6 (L N TEEHEIRG, HRZHOH T ALREIRG, £ 5001 35 i & Bl
LAY BRI E (streptozotocin, STZ) A LLE T A pb AR Bk 6l i ) B
2 P R A T A T S S RE R, B TR RO AR AL I . Courteix 1
Eschalier 7£ 1994 4F 4 Jei0B %A AP, oAk, REREEST B 40 251 254 DU 4w
mE Calloxan) AT HIVERERPILES, (ER AR K STZP 4, o e v B v e et
B A v 5 35mg/kg STZ AT LA N7 R AR KD 11 284 B JR s 1o 46 kSR B 28, oy 3R ik
8091,

/R B AR (formalin) A1584: I G471 (complete freund’s adjuvant, CFA) =&
S M BUR BUR BT, TR R . B R AR R Ak 3 B
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